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1.0 INTRODUCTION AND SCOPE

This report presents the results of our geotechnical investiga-
tion of the compacted backfill material in the break-out and
erection demonstration trenches constructed at the MAV Test Site
in San Cristobal Valley, Arizona. The purpose of this investi-
gation was to evaluate the engineering properties of the backfill
material with particular emphasis on its moisture/density and
strength characteristics. This study was performed for the
Department of the Air Force, Space and Missile Systems Organiza-
tion (SAMSO), in compliance with the conditions of the statement

of work as part of contract No. F04704-77-C-0010.

This geotechnical investigation included:
0 drilling and sampling 24 test borings,
o performing the requested series of laboratory tests,
O analyzing the results of the field and laboratory programs,
and

O the preparation of this report.

Preliminary laboratory test results were submitted to Captain B.

Collins/MNNM on 31 July, 8 August, and 21 August 1978.

2.0 SITE DESCRIPTION

2.1 SITE LOCATION

The MAV Test Site is located in the northwest corner of San
Cristobal Valley, Arizona (Figure 1) nearly halfway between Yuma
(approximately 50 nm west) and Gila Bend (approximately 50 nm
east). Interstate Highway 8 and the Southern Pacific Railroad

are adjacent to the site on the north.

_'il-Ill NATIONAL, ING.
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The location of the break-out and erection demonstration

trenches is shown in Fiqure 2. These trenches lie approximately
1.5 miles (1.3 nm) west of Stoval Air Field and one mile (0.9 nm)

south of Interstate Highway 8.

2.2 GENERAL SITE AND SUBSURFACE CONDITIONS

A detailed description of the general site and subsurface con-
ditions is presented in the Fugro National report FN-TR-14,
titled "MX Siting Investigation, Geotechnical Evaluation,
Multiple Aim-Point Validation (MAV) Program, Luke Bombing and

Gunnery Range, Arizona”, dated 30 September 1976.

Since the date of the above study, numerous facilities have been
constructed at the MAV Test Site as part of an evaluation of the
MX buried trench basing mode concept. These new facilities
include various support facilities for the construction of the
20,000 foot (6.1 km) long trench as well as the break-out and

erection demonstration trenches.

2.3 BREAK-OUT AND ERECTION DEMONSTRATION TRENCHES

These demonstration trenches have been constructed to evaluate
the performance of the MX missile pre-launch break-out and erec-
tion mechanisms developed by the Boeing Company and the Martin
Marietta Company. Three trench sections have been constructed;
one each for the Boeing gas system, the Boeing hydraulic systen,
and the Martin Marietta gas system. Each trench contains a
precast concrete pipe which simulates the actual buried trench

protective structure.

—‘i:-nn NATIONAL, INC.
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Typical cross sections for the Boeing and Martin Marietta trenches
are shown in Figure 3. The trench at both sites is 20 feet (6 m)
wide at its base and has side slopes of 3/4:1 (horizontal:
vertical). The Martin Marietta trench walls are benched. 1In both
sections, the precast concrete pipe has an outside diameter of
15.67 feet (4.8 m) and rests on sand-cement bedding material.
Compacted backfill was placed around and over the pipe, completely

filling the trench.

Fugro personnel were not present during the construction of
these trenches. We understand that the material excavated from
the trenches was used for backfill. Apparently, this material
was excavated, stockpiled, replaced, and compacted to a minimum

dry density of 80 percent of ASTM D-1557, Method A.

3.0 FIELD PROGRAM

The field program performed as part of this investigation con-

sisted of drilling and sampling 24 test borings at the locations

shown in Figures 3 and 4. All borings at the Boeing gas and
hydraulic sites and three borings at the Martin Marietta gas site
were completed during the period of 17 July to 20 July 1978.
The remaining seven borings at the Martin Marietta gas site

were drilled and sampled on 17 August 1978.

As shown in Figure 3, the test borings above the crown of the
concrete pipe were approximately five feet (1.5 m) deep, while the
borings beyond the edge of the pipa2 were about ten feet (3 m)
deep. Drilling was accomplished usinyg the rotary-air technique.

Continuous sampling was accomplished using primarily the Shelby

—lil-no MATIONAL, INC.
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tube sampling technique. However, a few samples were also

obtained using Pitcher barrel and Fugro drive samplers. All
test borings were logged during the drilling and sampling opera-
tion and the resulting boring logs are presented in Tables 1, 2,

and 3.

The backfill samples were sealed in the field and transported to

our laboratory in Long Beach, California for testing.

4.0 LABORATORY PROGRAM

The laboratory testing program consisted of performing moisture/
density, grain size analyses, Atterberg Limits, specific gravity,
and consolidated~drained triaxial compression tests. The number

of tests performed in this laboratory program is summarized

below.
Number
Laboratory Test of Tests
Moisture/Density 224
Grain Size Analysis 24
Atterberg Limits 21
Specific Gravity 3
Consolidated~Drained Triaxial Compression 60

The moisture/density tests were performed on samples at a maximum
depth interval of one foot (0.3 m). Samples for consolidated-
drained triaxial compression testing were selected in accordance
with the instructions received from Captain B. Collins/MNNM.
These triaxial compression tests were conducted using isotropic

confining pressures of 0.7, 2.9 and 5.8 ksf (33.5, 138.9 and




P

277.7 kN/m?). A moisture/density test was performed on each tri-

axial compression test specimen. Representative grain size
analysis and Atterberg Limits tests were performed on selected

samples to confirm their field classification.

»
|
The results of the moisture/density, grain size analysis, Atter- f
berg Limits, and specific gravity tests are summarized in !
Tables 4, 5, and 6. The results of the consolidated-drained tri- ?
axial compression tests are presented in Figures 6, 7, and 8 and

Tables 7, 8, and 9.

5.0 RESULTS -
As shown in the boring logs, the backfill material encountered
in the test borings consisted of brown, firm to stiff sandy

clay (CL), and medium dense to dense, fine- to medium-ygrained

clayey sand (SC). These soils contained occasional gypsum and
caliche fragments as well as fine gravel. The range in gradation
of the backfill material is shown in Figure 5. Considerable
variation in both the moisture content and consistency of the
backfill material was observed during the drilling and sampling

program,

The dry density of the soil samples tested ranged from 90.0 to
119.2 pcf (1440 to 1907 kg/m?) and the moisture content ranged
from 5.4 to 20.3 percent. Differences were observed between

the dry densities and moisture contents for the three test sites,

as shown on the following table.

—'i.l--ll NATIONAL, INC.
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Dry Density Moisture Content
Test Site pcf (kg/m?) percent
Boeing Gas 93.3 - 113.5 7.8 - 16.3
(1493 - 1816)
Boeing Hydraulic 90.0 - 117.9 8.6 — 20.3
(1440 - 1886)
Martin Marietta Gas 91.4 - 119.2 5.4 - 16.3

(1462 - 1907)

The results of the consolidated-drained triaxial compression
tests were used to evaluate the strength characteristics of the
backfill material. Figures 6, 7, and 8 present .the Mohr's
circles for these triaxial compression tests. The results of
these tests are also summarized in the p-q diagrams presented

in Figures 9, 10, and 11 for the Boeing gas, Boe:iag hydraulic,
and Martin Marietta gas sites, respectively. Each p-q diagram
plots the quantity o - 03 on the ordinate and the quantity

g, + o3 on the abscissg, where o, is the major principle stress
at gailure and ¢3 is the minor principle stress (sample confining
pressure). A p—~q diagram has the characteristic that a straight-
line fit through the data points will have a slope of sin (¢) and

an intercept of ¢ cos (¢) where ¢ and ¢ are the soil cohesion and

angle of internal friction, respectively.

Using the method of least-squares, such a straight-line fit was
made to the test data for each of the sites, and the following

average values for ¢ and ¢ were obtained.

—'il-llll NATIONAL, ING.
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Cohesion, ¢ Friction Angle, ¢
Test Site ksf (kN/m?) degrees
Boeing Gas 1.4 (67.1) 28
Boeing Hydraulic 1.7 (81.4) 28
Martin Marietta Gas 1.4 (67.1) 31

The above average values for c and ¢ fall in a fairly narrow
range. However, as shown by the Mohr's circles plotted in
Figures 6, 7, and 8, relatively large variations in c and ¢

were observed between individual sets of test results.

As part of this investigation, attempts were made to develop
correlations between the cohesion and angle of internal friction
of the backfill material and such parameters as dry density,
nmoisture content, gradation, and Atterberg Limits. Based on our

analyses, no significant correlations were apparent.
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DEPTH i
) ~ BORING NO. (FT) SOIL DESCRIPTION

* MAV-B-11 0 - 5.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, occasional fine
gravel, gypsum and caliche fragments

‘- MAV-B-12N 0 - 10.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional 3
fine gravel, gypsum and caliche fragments

MAV-B-12S 0 - 10.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

MAV-B-13N 0 - 10.0 sSaNnNDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

MAV-B-14S 0 ~ 10.0 CLAYEY SAND (SC) brown, fine to medium,
poorly graded, subangular to subrounded,
medium dense to dense, occasional fine
gravel, gypsum and caliche fragments

MAV-~-B-15N 0 -~ 10.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

MAV~B-16S 0 - 10.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

MAV-B~17N 0 - 10.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

[l
¥
ot o L gy

MAV-B-19 0 - 5.0 SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

BORING LOGS-BOEING GAS SITE
MAY TEST SITE
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BORING NO.

MAV-B-33

MAV-B-34N

MAV-B-34S

MAV-B-36N

MAV-B-39S

MAV-B-41

0

0

DEPTH
(FT)

~ 10.0

SOIL DESCRIPTION

SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

CLAYEY SAND (SC) brown, fine to medium,
poorly graded, subangular to subrounded,
medium dense to dense, occasional fine
gravel, gypsum and caliche fragments

SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

SANDY CLAY (CL) brown, firm to stiff, low
to medium plasticity, calcareous, occasional
fine gravel, gypsum and caliche fragments

BORING LOGS-BOEING HYDRAULIC SITE
MAV TEST SITE
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BORING NO,

MAV-M-9
MAV~M-11S

MAV-M-12N

MAV-M-13S

MAV-M-14N

MAV-M-15S

MAV~M-16N

MAV-M=-17N

MAV-M-17S

MAV-M-18

DEPTH

(FT)
0 - 4.5
¢ - 10.0
0 - 10.0
0 - 10.0
0 - 10.1
0 - 10.0
0 - 10.9
0 - 10.0
0 - 10.0
0 - 4.5

SOIL DESCRIPTION

SANDY CLAY (CL) brown, stiff, low to medium
plasticity, occasional fine gravel, gypsum
and caliche fragments

SANDY CLAY (CL) brown, stiff, low to medium
plasticity, calcareous, occasional fine
gravel, gypsum and caliche fragments

CLAYEY SAND (SC) brown, fine to medium,
poorly graded, subangular to subrounded,
dense, calcareous, occasional fine gravel,
gypsum and caliche fragments

SANDY CLAY (CL) brown, stiff, low to medium
plasticity, occasional fine gravel, gypsum
and caliche fragments

CLAYEY SAND (SC) brown, fine to medium,
poorly graded, subangular to subrounded,
dense, occasional fine gravel, gypsum and
caliche fragments

SANDY CLAY (CL) brown, stiff, low to medium
plasticity, calcareous, occasional fine
gravel, gypsum and caliche fragments

(LAYEY SAND (SC) brown, fine to coarse,
poorly graded, subrounded to subangular,
dense, occasional fine gravel, gypsum and
caliche fragments

CLAYEY SAND (SC) brown, fine to coarse,
poorly graded, subangular to subrounded,
dense, calcareous, occasional fine gravel,
gypsum and caliche fragments

SANDY CLAY (CL) brown, stiff, low to medium
plasticity, calcareous, occasional fine
gravel, gypsum and caliche fragments

SANDY CLAY (CL) brown, stiff, low to medium
plasticity, calcareous, occasional fine
gravel, gypsum and caliche

BORING LOGS-MARTIN MARIETTA GAS SITE
MAY TEST SITE
SAN CRISTOBAL VALLEY, ARIZONA
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ATTERBERG IN-SITY COMPACTED al
RO SIEVE MO | sy2e (om) | ¢ yuits uses*|  ORYUNIT E. |2 il N = B
‘ SILT OR CLAY WEIGHT SEQ S S[22] WYESITY [S=3SzS) = (3
=2t Bl ™ a2 lacw]l =« |=
40 100 § 200 { .005].008J LL | PL § Pt (e |(xg/mH)| =S > =l (pcf) [(gm)|2®E JssS) = | Dy
CL 48.6 | 1579 14.5]55.3]|.708
cL J106.5 | 1706 ]| 14.5]67.3].582 ene
91 ] 78160 | o 0 I30]15]15] crL® 99.0 | 1586 14.1] 54.2], 702 ke
CL 96.7 | 1549 | 12.1] 24.0} 743
Ct, 96.4 | 1544 13.5]48.71.748 e
cL J104.3 |1671]11.751.2].615 .
CcL 97.7 | 1565} 12.5]46.61.725
cL J103.9 | 1664 15.2]66.2L621
CL 98.9 | 1584 | 13.7 ] 52.8L 703
84 | 72 | 57| 20 [ 10 [ 28| 19| 9 CL*™103.0 | 1649 | 10.5]44.9 Py
331716 crL*¥101.6 | 1627 [ 10.5]42.9 “uen
CL 99.1 [ 1587} 13.1]50.6 whe
cL J102.6 | 1643 14.6 | 61.4].642
ct. [103.9 [1664]14.1[61.1].622
CL 107.6 [ 1724 12.8 | 61.Y],566
cL 1102.7 11645 14.2 ]59.8].640
cL J102.7 |1645| 9.4 ]39.5].640
cL 96.2 [1541]12.3 44.3’1751
- cL Ji1ol.e 1627 14.9161.1].658
- cL | 99.2 |1589]14.7 | 56.7].699
] cL llo4.5 [1674 ] 14.4 | 63.5].602 e
87 |1 77 | 64 | 2 0 133820} 14] cr*Y103.2 [1653|14.7 | 62.8].632 2.75 | ene
; CL 3.9 [1664 | 15.7 | 68.21.622 tae
. cL 1102.4 |1640] 13.9]57,9].646
- cL_l106.6 1708 | 12.5]57,9].581
cL J104.9 | 1680]11.8 | 52.7L.605
- CL J110.0 [1762]12.0[60.8%531
cL 1101.3 |1623] 8.51]134.5%662
_ cL [102.4 | 1640 12.5 | 52.31646
_ CL_]102.4 |1640 ] 14.4
B CL 98.9 [ 1584 | 14.8
_ cL 1107.2 {1716 15.2
. cr. }1o1.9 1632 11.8 e
CL | 109.¢ | 1746 | 12.8 R Ll
89 | 78 [ 62 [ 10 | o [32]18(14a| crL*#7103.2 | 1653 | 13.8 | 58.9 633 see
_ CL 97.0 | 1554 | 14,9 }54.7}737
CL 99.3 | 1591} 13.2 |51.04697
" CL | d5.1 [ 1523 [13.7[48.1}771
- cL_ [112.8 [1807 [11.8 64.4494
e
SUNA
{tication
ja based on lab tests |__BAV_TEST
#d and results Iincluded in this repert NX Si
DEPARWENI‘
[ < ]




IN-SITU COMPACTED aZ =
- =] S
Yy T |go |2 won  |=£ |22 2 |28] | 2| 2 |82
veienr  |SEQE S| vty [2EEQE=8] = |22l 2] = |=5
—= 2 IT|2= o—;qu< -— us = 1] pre o=
3 gg -~ S= 3 S= 41— = :z: =x=3 x = =
(pct) |(kg/n’) « >az ] (pet) | (kg/m?) « = =) <
88.6 | 1579 | 14.5 | 55.3!.708
106.5 | 1706 | 14.5 | 67.3].582 sne .
99.0 | 1586} 14.1 | 54.2} 702 el .
96.7 | 1549 12.1X | 34.0L 743
96.4 | 1544 13.5]48.7].748 nae
104.3 1671 | 11.7 | 51,21, 615 .
97.7 | 1565 | 12.5 | 46.61.125
103.9 | 1664 | 15.2 | 66.2L 621
98.9 | 1584 | 13,7 52.81 703
303.0 | 1g49 [ 10.5 avw
Hol.6 {1627 10.5 “aas’
99.1 [1587] 13,1 e
102.6 | 1643 ] 14.6
103.9 1664 ] 14.1
107.6 | 1724 12.8
102,7 | 1645 | 14,2
102.7 [ 1645 9.4 ]
96.2 [1541] 12.3
'101.6 | 1627 | 14.9
99.2 [ 1589 [14.7 | 56.7].699
104.5 | 1674 [ 14.4 [ 63.5],602 *ew
'103.2 [1653 [ 14,7 [62.8].632 2.75 | eas
103.9 | 1664 | 15.7 | 68,21 622 avt
102.4 | 1640} 13.9 {57,9].646
106.6 | 1708 | 12.5 | 57,9].581
104.9 | 1680 11.8 | 52.7L.605
110.0 [1762 [ 17.0 [60.8L531
101.3 [1623]| 8.5 ]34.91.662
102.4 | 1640 | 12,5 | 52.31.646
102.4 1640 ] 14.4 1 60.3L 645
98.9 11584 | 14.8 | 56.9].704
107.2 | 1716 ] 15.2 | 72.1L571
101,9 | 1632 | 11.8 |48.8} 653 et
109.0 | 1746 | 12.8 | 63.3}. 546 - ]
03.2 | 1653 [13.8 | 58.9}k633 20 ‘
97,0 11554 14,9 54.7t737
99,3 1591]13.2 {51.0}697
95,1 [1523]13.7 48.1r771
}_1_12.8 1807 | 11.8 | 64.71.494
SUMMARY OF LABORAT@RY TEST RESULTS
BEINS GAS SITE
MAY TEST SITE,SAN CRISTOSAL VALLEY, ARTZOMA
MX SITING INVESTIGATION TASLE
DEPARTMENT OF THE AIR FORCE - SAMSQ ' : . .

_ —fulno NATIONAL, ING.
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2.53-2.74
2.74-3.05
0.06-0,27

0.27-0.49
0.49-0.76

0.79-1.10

1.10-1.31

1.31-1.52

1.52-1.74

74-1.95
1.95-2.29
2.,29-2.50

1.

2.50-2.71
2.71-3.05
0.03-0.24

0.24-0.46,
0.46-0.76

0.82-1.10
1.10-1.31

31-1.52
1.52-1.74

-
Ex]

1.74-1.95
1.95-2.29
2,35-2.56

8.3-9.0
9.0-10.0
0.2-0.9

0.9-1.6

1.6-2.5
2.6-3.6
3.6-4.3

4.3-5.0

5.0-5.7
5.7-6.4
6.4-7.5
7.5-8.2

8.2-8.9

8.9-10.0
0.1-0.8

0.8-1.5

1.5-2.5
2.7-3.6

3.6-4.3
4.3-5.0

5.0-5.7
5.7-6.4

6.4-7.5

7.7-8.4




ATTERBERS IN-SITU COMPACTED o 3
wi = s :g -d = ~
DSIEVEND. | 5126 (m) | " jiTs uses*| ORY UNIT = [ 2 NAX [ MUN 2s | 2-Sl = (28
SILT OR CLAY WEIGHT GERl = Rla2] RY ENSITY |EHR]G=2) = |58
=% = = colidzZal = =8
9 {100 {2001 .005(.001F LLYPLY]PI ety |xpmH| =S >3 =] (pct) [(kpad)|2 =T JornB] + D
sC 95.4 | 1528] 7.8
sC 95.6 | 1531} 14.8
~1_scC, 97.1 | 1555]14.4
SC 93.3 | 1495[15.1
SC 89.8 | 1437 ] 16.2
SC 108.5 | 1737 14.9 e
1] 49| 36 0 o0 321171 15] sc** 105.0 | 16821 14.6 P
sC 1106.0 | 1698 15.5 N
sC 111.8 | 1790} 12.4 v
sc 1102.8 | 1647 ] 12.1
SC_ 1102.4 [ 1640 12.1
CcL 103.5 [ 1658 | 8.1 [34.7)627
CL ]101.2 [1621 | 10.8]43.7].665
CL 98.9 [ 1584 [ 14.3 [55,.1]. 702
cL ) 95.9 J 1536 ] 14.5]51.8). 757
CL §101.2 |1620]15.2161.7].665 PO
CL ]1110.8 |1775]14.3 ] 74.1}.521 e
o0 | 80| 77] 28 1 §32[20]12] cL**]109.1 1748 |13.5]|67.0L544 e
CL 97.2 | 1557 113.5 [ 49.7L.733
CL 95.2 | 1525 | 14.1 [ 49.5L 770
CL 104.3 | 1671 | 12.3 | 54.2].615
CL 104.6 | 1676 | 12.4 | 54.6).611
CL J10i.2 |1621]1}.7]|47.5].664
CL 1100.8 |1615]13.3153.41671
CL 96.7 | 1549 | 14.8 ] 53.91 742
CL 98.3 | 1575 | 14.4 | 54.5] 714
CL 98.9 | 1584 | 15.0 ] 57.4].703
CL 92,9 | 1487 ]13.9 {46.2].814
CL }1102.4 |1639]14.3]159.8].645
CL 1105.2 | 1684 | 14.5 | 65.2).602
CL 1105.5 ]1689]15.7 | 70.9L597
CL ] 104.9 | 1680 | 16.3.]77.8L 606
CL ]105.0 {1682 ] 13.5]60.3}604
CL ]1102.5 |1642} 12.3|51.5}647
CL J108.7 [1741] 11.4 [56.1[549
CL 96.1 | 1539 ] 11.4 | 40.9 L 754
CL }J101.4 [1624 [ 11.0]44.7L662
CL 103.5 | 1658 | 15.4 | 66.1].628
CL 98.3 | 1575 ] 14.7 | 55.6}.713
CL 104.2 | 1669 ] 13.8 | 60.4]. 617 e
SUMMARY
‘tcation
) based on lab tests HAV TEST St ,
| and resuits included in this report uX SITY

DEPARTMENT OF




IN-SITU COMPACTED B =X =
RY UNIT [, | S o |=2 1228 2 (=2l | 5| 2 |2,
WEIGHT CEQ Ela2] mYDNSITY [ZESRS=S] = |SEISS]| 3| = |<=2
Ss=EI| 2 ~|== = P = |2S=EI=2)1 g ¥ |13
N=S = = Hhlo= agg = gu awv & o @< a
(pet) [(kg/m”) » >a i (pct) |(kg/md) o
c 95.4 | 1528 7.8 ]27.72} 765
C 95.6 | 1531/14.8 | 52.5]162
C. 97.1 | 1555 14.4 | s3.0}L735
c 93.3 | 1495 15.1 | 50.81.805
c 89.8 [1437]16.2 | 49.8
Cc |108.5 [1937]14.9 | 72.71553 wha
c**] 105.0 | 1682 14.6 [ 65.2}.605 are
) 106.0 | 1698 71.11.589 1
{o 111.8 | 1790 66.0L 507 Y
e | 102.8 | 1647 51.31.639
i€ | 102.4 | 1640 50.7} 645
‘L | 103.5 [ 1658 34.716217
L [101.2 [1621 43.7].665
3L 98.9 | 1584 55.1 [302
X 95.9 | 1536 51.81 757
°L | 101.2 | 1620 61.7].665 Y
oL [110.8 [ 1775 74.11.521 wee
cL**] 109.1 | 1748 67. oTsu Y
CL 97.2 | 1557 49.7 1733
CL 95.2 | 1525 49.51770
CL | 104.3 | 1671 54.2615
CL | 104.6 | 1676 54.6 611
eL, [ 10i.2 | 1621 47.5].664
CL | 100.8 | 1615 53.41671
CL 96.7 | 1549 153.91 742
CL 98.3 | 1575 54,5714
CL 98.9 | 1584 57.4/,703
CL | 92.9 | 1487 46.2).814
CL__ | 102.4 | 1639 59.81.645
CL ] 105.2 | 1684 65.21.602
CL [ 195.5 | 1689 70.9 1597
CL | 104.9 | 1680 77.8L 606
L. ] 105.0 | 1682 60.3} 604
CL [ 102.5 | 1642 51.51 647
oL [ 108.7 | 1741 56.1 | 549
CL 96.1 | 1539 40.9 | 754
CL | 101.4 | 1624 44.7|.662
CL | 103.5 | 1658 66.1].628
C 98,3 | 1575 55.6 . 713
"L, | 104.2 | 1669 60.4].617 han
SUMMARY OF LABORATORY TEST RESULTS
BOEMIC CAS SITE
BAV TEST SITE, SAN CRISTOBAL VALLEY, ARIZOWA.
WX SITING INVESTIGATION TAsLE
DEPARTMENT OF THE AIR FORCE - SANMSO 4
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= PERCENT FINER BY WEIGHT
2= |us SAMPLE INTERVAL STANDARD SIEVE OPENING US STANDARD SH
== ;g BLORS| COBBLES GRAVEL SAND ’
= xE o= FEET METERS 24" 112" ) 6" ] 3" ] 1% ]3/47)3/87) 4 10! 40
B-17N s-3 5,1-5.8 1.55-1.77 100 99 97 88
5.8-6.5 1.77-1.98
©.5-7.5 1.98-2.29
S-4 7.5-8.2 2.29-2.50
8.2-8.9 2,50-2.71
8.9-10,0 2.71-3.05
B-19 s-1 0.1-1.1 0.03-0.34
1.1-1.8 0.34-0.55
1.8-2.5 0.55-0.76
s-2 2.7-3.4 0.82-1.04
3.4-4.1 1.04~-1.25
4.1-5.0 1.25-1.52
r_
NOTES:

(a) Sample types:
S - Shelby Tube Sample
P - Pitcher Barrel Sample
D = Fugro Drive Sample

* Yisual claititicq
** Classification ba
*¥e Tost perfomed a




IGHT ATTERBERG IN-SITU COMPACTED 3
wd = ad 2 -
STANDARD SIEVE NO. SIZE () | ¢ juiTs USes ® DRY UNIT (= | 2 MAXIMUN gé,JEv’-'g =
SAHD SILT OR CLAY WEIGHT |G Q) E Sa2| ORYENSITY |ESHSZS] =
F==4 e’ § - o)
10 | 40 Jroo[200] 0os].oomrfe]reTei oeh Joo 28 |2 |22 en Towenlo = |&85] &
97 | 88| 78| 65 | 25 7 §32}119]13 CL**] 113.5]| 1818 | 12.6] 70.3].484
29 (17| 12 CL**] 108.9] 1744{ 13.6 | 67.11.547 .
CL 97.9] 1568| 14 6] 54.5].721
cL | 107.4[1720] 12.3] 58.5[.568
CL | 1o4.1]1668] 11.5] 50.2].618
g 97.6] 1563 ] 10.9] 40.5].727 j
CL 97.2] 1556 14.8] 54.6].733
cL | 102.9] 1647] 14.3] 60.5].636
cL | 100.6] 1610[ 16.2 | 64.9].674 )
cr. | 102.1] 1634] 13.7 | 56.8].650 1
CL 88.5] 14171 13.4 | 39,9 903
cL 93.3] 1495] 12.3141.4].806

IR

e

classitication .
fication based on lsb tests
grfomed and results included in this report
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€ me —Sug— SN

“TECKE"

SAMPLE INTERVAL

PERCENT FINER BY WEIGHT

STANDARD SIEVE OPENING

US STANDAR

BLORS

COBBLES

GRAVEL

BORING
NUNBER
NUMBER (a)

-
(a2l
™m
—

METERS

24"

]2”

6"

3"

1%" | 3/4"

R”

B-33

|
—
L]
—

0.09-0.34

0.34-0.55

100

99

.
(S0 1]

Q0.55-0.76

100

99

0.82-1.04

1.04-1.25

100

98

95

.
¢ e
O [ o>

1.25-1.52

B-34N D-

0.21-0.43

L]
@ [

0.64-0.85

N

0.98-1.34

1.34-1.46

1.46-1.68

1.74-1.95

100

99

94

1.95-2.16

2.16-2.44

2.44-2.65

L]
SISOV |o

2.65-2.87

o

2.87-3.05

B-34S s-1

0.03-0.24

0.24-0.46

0.46-0.76

0.91-1.10

.
.

1.10-1.31

1.31-1.52

100

99

96

1.55-1.77

100

98

96

1.77-1.98

100

99

95

1.98-2,.29

2.41-2.62

L]
O\\DU"(D’—‘L\)O\Omm)-‘ab\l?l'—‘b\lmuhl\)ldsli-‘ub\lmb—‘w

.
wionininjo|jo|w{d|un |||

2.62-2.83

(o)
o

2.83-3.05

B-36N s-1

0.06-0.27

0.27-0.49

s |
« Je

0.49-0.76

0.76-1.10

1.10-1.31

WG‘U“{’\QNLO

i.31-1.52

1.55-1.77

1.77-1.98

100

98

94

1.98-2.29

2.32.2.53

»
O [wlwn|n]o IO jw oy oy W]

2.53-2.74

%)
1
o

Ol |w|efnlunlelw iviHolojv e luloin]|u]|e]w|wriololv|o | <o |u|e|e]lwv]oelwlv|-]<]o
]
V

v oo junivnielw iviElol= ol || lnjuls |wv oo o [o]~t e o he [ fro b o e fuo 8o jie [
[ ]

OWO'\UIODF-’

o

2.74-3.05

ol o I-ll O e bod ewd

NOTES:

(a) Sample types:
§ - Shelby Tube Sample
P ~ Pitcher Barrel Sample
D - Fugro Drive Sample

* Visual classi
** Classification
*ee Test perforneds




1 GHT ATTERBERG IN-SITU
F“"le w = s «
STANDARD STEVE NO. | 5176 o) | ¢ i1 uscs | DRYUNIT (= 12 P
SAND SILT OR CLAY NEIGHT S EQIE S DRY DENSITY |2 =& =2
0 | 40 | 100 | 200 | .005|.001] LL | PL | PI weh ToolZS | = 52 |SSs
CL 98.7 | 1580 ] 10.0 | 38.1 .
96 1 89 ] 79 [ 63f 24 | 4 J33[16]17] crL*Y 103.8]1663]13.8]59.7 D
97 1 89 | 79| 66| 24 | 4 cL** 95.0]1522)14.7|51.3 -
sC ] 103.0]1650] 12.3]52.1
91 | 76 [ 63 | 48| 18 | 5 sc** 95.1 |1523[13.2]46.1
sc 90.1 | 1442
CcL 99.4 [ 1592
cL_| 116.5 | 1866
CL_| 100.1 | 1603
cL | 102.2 | 1636
cL 99.7 | 1596
94 181 | 67 | 531 24 | 5 [29119[10] cL** 107.7 1724
CL_J] 105.6 | 1690
CL 97.5 | 1562
CL_]105.9] 1696
cL_} 104.5] 1674
CL | 101.9] 1632
CL_J] 105.4] 1688
CcL 92.1 | 1475
] cL_| 100.6 | 1611
] cL_ | 106.8 [ 1711
B cL | 105.2 [ 1685
96 [ 88 | 78 | 65| 29 | 3 cL** 115.2 | 1845
96 |88 [ 77 [ 6312 | 2 [32f17[15] cL*q 99.6 | 1595 2.66
95 | 84 | 72| 58] 21 1 CL** 99.2 1589
| CL 92.2 | 1477
— cL_]117.9]1889
_ cL_]101.9 /1632
CL 97.1} 1555
. cL ] 101.8]1631
;_, cL ] 105.5] 1690
_ CL ] 105.4 ] 1688
— CL ] 102.9] 1648
| CL | 105.2 ] 1685
- CL | 113.6] 1820
— cL | 113.1 | 1812
94 |84 ] 746016 | 0 J28[16]22] cL* 97.6] 1563
L_ﬁ CL ] 100.9 | 1616
F_ﬁ cL | 106.4 | 1704
_ CL_{ 102.4 | 1640
L—f CL_{ 109.3]1751
—
o
I classification
NAY

jflcation based on lab tests
psriormed and results included in this report
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g5 2 AU NN TR s LS e o2 s Mt 5 M A RN S il Al . SO R AL,

IN-SITU COMPACTED - a = _5_
ssese| ORTomT (g |3 e |=2 251 2 |28l [ 5] 2 |E2
WEIGHT  |SEQIE S|o2] Wiy [22QS=3) 2 |SEIES 2| 5 |Sg
(pet) uu;/m")ggv S (2= Geon Joemlo= |585] = 8|22 8| S |=5
CL 98.7 | 1580 ]| 10.0 ] 38.1}.706
cL*™ 103.8 ] 1663] 13.8159.7].623 Pt
cL** os5.0] 1522 14.7151.30.773 xuk
sc |103.0]1650]12.3[52.1].636
sc* 95,1 [ 1523 13.2]46.1[.772 , *kk
sC 90.1 | 1442 | 12.5] 38.9].869
CL 99.4 } 1592 | 20.3] 78.8].695
CcL |} 116.5]| 1866) 14.7]89.11.446
cL | 100.111603] 14.9]58.8].684
cL { 102.2] 1636 11.5]47.9].648
CL 99.7 ] 1596 | 15.1]59.1].690 P
cL** 107.7 | 1724 12.5 | 59.8].564 *kk
cL | 105.6 | 1690 ] 13.1]159.4{.595 P
CL 97.5 | 1562 | 13.9]51.5].728
cL } 105.9] 1696 13.1]59.7/].592
cL | 104.5 1674 11.7]51.9].611
cL | 101.9]1632] 11.6]48.1].652
cL ] 105.4] 1688] 8.9]40.1].599
CL 92.1 ] 1475] 12.5 ] 40.7].830
cL | 100.6 | 1611] 14.3]57.1].674
cL [106.8 17111 13.6]63.7].577
cL ] 105.2]1685] 14.3])64.1].602
cL*™ 115.2 | 1845] 14.3]83.5].463 "k ok
cL*M 99.6 ] 1595 12.3}48.0].691 2.66
cL** 99.2 | 1589| 13.7]53.0].698 ke
CL 92.2 | 14771 17.2]56.1].827 P
“CL [117.9]1889] 8.6]54.4].429
_cL J101.9]1632] 12.4]51.4].654
CL 97.1 | 1555 ] 12.8)47.2[.735
“cL l101.8]1631] 9.4]38.5].656
cL ] 105.5)] 1690] 15.2 ] 68.8).596
~CL_ | 105.4 | 16881 13.4]60.3].599
~CcL ] 102.9|1648]16.9]71.9].636
CL | 105.2 {1685 12.8]57.6{.602
cL | 113.6 [ 1820 14.4 | 80.5].483 kel
oL | 113.1]1812]12.5]68.9].490 kkk
cL** 97.6 ] 1563 ] 12.1]45.0}.726 b
CL 100.9 | 1616 ] 13.2 ]53.3].670 '
cL | 106.4]1704] 14.0]64.9].583
_CL_]102.4 |1640] 13.456.0 [ 6as
cL | 109.31175111:.8158.9}.542
SUMMARY OF LABORATORY TEST RESULTS :
BOEING HYDRAULIC SITE .
MAV TEST SITE,SAW CRISTOBAL VALLEY. ARIZONA
MX SITING INVESTIGATION TAsLE
DEPARTMENT OF THE AIR FORCE - SANSO . .5' R E

GRO NATIONAL INC.
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g

PERCENT FINER BY WEIGHT

”~~
-~ ,
QL = w SAMPLE INTERVAL ~ STANDARD SIEVE OPENING US STAND
=3 |s= BLORS{ COBBLES GRAYEL SAND
- = ©» = FEET METERS 24" 127 6" § 3" | 1%"13/4"] 38" 4 10
B-395 | s-1 0.1-0.8 0.03-0.24
0.8-1.5 0.24-0.46
1.5-2.5 0.46-0.76
S-2 2.6-3.6 0.79-1.10
3.6-4.3 1.10-1.31
4.3-5.¢ 1.31-1.5%
s-3 5.0-5.7 1.52-1.74
5.7-6.4 1.74-1.95
6.4-7.5 1.95-2.29
S-4 7.5-8.2 2.29-2.50
8.2-8.9 2.50-2.71
8.9-10.0 2.71-3.05
B-41 s-1 ] 0.3-1.1 0.09-0.34
1.1-1.8 0.34~0.55
1.8-2.5 0.55-0.76
5-2 2.7-3.4 0.82-1.04 |
3.4-4.1 1.04-1.25
4.1-5.0 1.25-1,52
NOTES:

(a) Sample types:
S - Shelby Tube Sample

P - Pitcher Barrel Sampie

D - Fugro Drive Sample

* Yisual classif]
*® cigssificati
*%+ Togt perfor




EIGHT IN-SITU
STANDARD SIEVE NO. | UARTICLE |  ATTERSERG RY ONIT 1= [ B = o2
SIZE (mm) § | uiTs uscs * S= |2 2SS |==S
SAND SILT OR CLAY WEIGHT  [BEQIE S DRY DENSITY |[S2{]5=S
10 | 40 J1oo {200 ] . 005 001 LL]eL weh lapa)| 2 | S S= |88
CL 102.5 | 1642 42.0 ,
CL 100.1 ] 1603 50.3
CL 100.8 ] 1615 67.5
CL 97.8 ] 1567 55.7
CL 101.6 | 1626 59.4 )
CL 97.2] 1556 54.4 ;
CL 101.8 ] 1629 6l.7
CL 96.5 ] 1545 51.3
‘ CL 90.0 ] 1442 55.8 —
- CL 101.2] 2621 48.3 ;
i CL 102.31 1639 52.3 ;
CL 103.2 | 1653 47.4 jﬂ
CL 98.8 | 1583 43.4 :%;
CL 98.1] 1570 42.2
CL 111.6]1 1786 68.0
CL 96.6 | 15406 48.6
CL 95.2 1 1524 45.2
CL 93.5] 1498 41. 31

] classification

iffication based on fab tests

performed and results Included in this report

[T




IN-S1TU o5 =
3 w al o =35 — - w

uscs*]  DRYUNT S ) 2 2s |Z=5| S |28|=.| 2] 5 |ZE

WEIGHT el E a2 Yy [ZEoP]c=2] = |SE|LS 2] = |<2

s=3 2 T|s Esvlez.| = [2E|S2l 2| 2 |25

(pef) (kl/la)’u g - R J ADO e Doljlanm S =1 = o
cL | 102.5] 1642 |10.0 | 42.0
CL 100.1 | 1603 ]12.7 | 50.3
CL 100.8 | 1615 16.7 | 67.5
CL 97.8 | 1567 [14.9 [ 55.7
CL 101.6 ] 1626 | 14.5 | 59.4
CL 97.2] 1556 14.8 | 54.4
CL 101.8 | 1629 [15.0 | 61.7
cL 96.5) 1545 ] 14.2 [ 51.3
CL 90.0) 1442 }18.0 ] 55.8
CL 101.2] 2621 ] 11.9 | 48.3
CL 102.3] 1639}12.5 {52.3
CL 103.2 1 1653 [11.1 [47.4
CL 9g.8] 1583)11.3 |43.4
CL 9g8.111570]11.2 ] 42.2
CL 111.6 | 1786 | 12.9 | 68.0
CL 96.6 | 1546 [ 13.4 [ 48.6
CL 95,2 ) 1524 )12.9 | 45,2
CL 93.5] 1498 12.3 [41.3

SUMMARY OF LABORATORY TEST RESULTS

BOEING HYORABLIC SITE

MAV TEST SITE,SAN CRISTOBAL VALLEY. ARIZIOWA

WX SITING INVESTIGATION TAste
DEPARTMENT OF THE AIR FORCE - SAMSO . .? .

GRO NATIONAL INC.
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. e M~

PERCENT FINER BY WEIGHT

-
[,
2= |us SAMPLE INTERVAL STANDARD SIEVE OPENING U'S STANDARD §
== |S= BLORS| COBBLES GRAVEL SAND
82 |5= FEET METERS 24 [ 127 | 67| 3"y [ aA"] 4 [ o] 4
M~-9 s-1 0.7-1.1 0.21-0.34
1.1-1.8 0.34-0.55 3
1.8-2.5 0.55-0.76 100 | 96 | 83~
s-2 | 2.5-3.2 0.76-0.98
3.2-3.9 0.98-1.19
3.9-4.5 1.19-1.37
M-11S | s-1 0.2-0.9 0.06-0.27
0.9-1.6 0.27-0.49
1.6-2.5 0.49-0.76
s-2 2.7-3.6 0.82-1.1f
3.6-4.3 1.10-1.31
4.3-5.0 1.31-1.52 1
s-3 5.2-5.9 1.58-1.80 100 | 96
5.9-6.6 1.80-2.01 ,
6.6-7.5 2.01-2.29
s-4 7.5-8.2 2.29-2.50
'8.2-8.9 2.50-2.71
8.9-10.0 2.71-3.05
M-12N | s-1} 0.2-0.9 0.06-0.27
0.9-1.6 0.27-0.49
1.6-2.5 0.49-0.76
s-2 2.5-3.6 0.76-1.10
3.6- 1.10-1.31
4.3£§§6 1.31-1.52 L
S-3 5.0-5.7 1.52-1.74 100] 98 [ 92 | 88 | &8
5.7-6.4 1.74-1.95 3
6.4-7.5 1.95-2.29
s-4 | 7.5-8.2 2.29-2.50
8.2-8.9 2.50-2.71
8.9-10.0 2.71-3.05
M-135 | s-1 0.1-0.8 0.03-0.24
0.8~1.5 0.24-0.46
1.5-2.5 0.46-0.76
S-2 2.5~3.6 0.76~1,10
3.6-4.3 1.10-1.31
4,3-5.0 1.31-1.52 ]
S-3 5.0~5.7 1.52-1.74 100 | 96 | 93
5.7-6.4 1.74~1.95 '
6.4-7.5 1.95-2.29
S-4 7.5-8.2 2.29-2.50
8.2-8.9 2.50~2.71
8.9-10.0 2.71-3.05
NOTES:

(a) Sample types:
§ ~ Shelby Tube Sample
P - Pitcher Barrel Sample

D - Fugro Drive Sample

* Visual classifidg
** Classification §
wev Tost performed {




IN-SITU COMPACTED a
[ 7¢d
R0 SIEVE 0. | JITICLE']  RTTERSERG AT I N E o =2 |2-8 2 |Z
LIMITS yscs 2= = S dJe=2 = |%
‘ SILT OR CLAY NEIGHT  |S Q) € 82| Y IENSITY [FaWa=S] = |3
~ ] - =
40 ] 700 | 200 [ 005 [ 001 j LL [ PL[ Pl b JoealZ S |5 |22 wen Jooe|o= |585] = |3
CL 95.3 | 1527 7.1] 24.9}.767
@3 70 [ 57| 24 [ 14af30)15]15] crL**] 98.2 | 1572 41.1}.716 et
[ CL_ ]104.2 | 1668 59.3}1.617 111
o cL [104.1 [ 1666 59.4].618 P
g CL 93.9 | 1504 40.1).794
L CL 98.2 | 1573 46.6L 715
] cL J105.1 [ 1684 58.7].602
il cL }107.8 | 1727 61.4].563
P cL ]105.2 | 1685 62.7].602 sux
4 CL 112.3 [ 1799 71.5].501
96 | 88 | 75 | 32 [ 10 [ 31]17]14] cL**f109.2 | 1749 68.6].543 kel
CL 97.1 | 1554 47.9].735 axn
CL |102.8 | 1647 53.3].639
CL 93.7 | 1501 42.3).797
CL 93.8 | 1503 45.11,797
sC J1o03.0 [ 1650 23.11.636
sC [112.6 | 1804 59.8].496
sc_ J114.2 | 1829 64.1].470
sc ] 105.0 [ 1e82 53_.4'i;6o4
sc 1108.4 | 1736 62.4].554
3 s¢ [116.5 | 1865 64.2).446 k%
68 § 53 | 39| 18 [ 10 | 31f15]16] sc**]1i10.8 {1774 57.0}.521 ki
SC 105.3 | 1685 9.8 1 41.11.600 YT
sc_]107.7 | 1725]10.9]52.0].564
sC 1101.4 |1624] 9.8 | 39.9].662
sc J112.8 | 1807 10.2 | 55.8[.493
SC_ 1101.9 | 1632 ] 11.7 | 48.6).653
CL 96,1 | 1539 ] 7.3 ] 26.1].753
CL_1101.4 11624 12.3 | 50.3].661
cL_ 1102.9 [1649]13.6 |57.3]. 638}
cL }104.9 ]1680]12.7]56.5].606
CL- 98.6 | 1579 15.1 ]| 57.7].708
cL 1106.4 | 1703 | 14.5 | 67.2],583 bl
93 | 86 | 73 [ 38 | 26 J 29 17]12] cr**l105.4 |1687)13.8]62.3].598 raw
cL 1103.9 |1663]13.9]60.3].622 rew
CL 98.7 | 1581 | 13.2 | 50.3].706
cL J102.4 ] 1640 13.7]57.3].646
cL 97.0 {1554 | 11.6 | 42.7].736
CL 99.4 [1592) 13.4 | 52.0].695
SU
sification
jon based on fab tests MAY TEST
med and results included in this report uX S
DEPARTMENT

i
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PERCENT FINER BY WEIGHT
SAMPLE INTERVAL STANDARD SIEVE OPENING U'S STANDARDA

BLORS| COBBLES GRAVEL SAND
FEET METERS 24" ) 127 6" ] 3" ] 1%"|3/4"] 38" 4 10 | 463

0.09-0.30
0.30-0.52
0.52-0.76
0.79-1.10
1.10-1.3)
1.31-1.52
1.52-1.74 :
1.74-1.95 100 | 98 | 90 | 693
1.95-2,32 :
2.32-2.53
2.53-2.74
2.74-3.08
0.09-0.30
0.30-0.52
0.52-0.76
0.79-1.10
1.10-1.31
1.31-1.52
1.52-1.74 100 | 98 | 943
1.74-1.9¢
1.95-2.29 |
2.29-2.50
2.50-2.71
2.71-3.05
0.03-0.24
0.24-0.46
0.46-0.76
0.76-1.10
1.10-1.31
1.31-1,52 i
1.52-1.74 100 99 | 96 | 87 | 6%
1.74-1,95
1.95-2,29
2.29-2,50
2.50-2.71
.0 | 2.71-3.05
8 0.03-0.24
5 0.24-0.46
5 0.46-0.76
.6 0.76-1,10
3

0

BORING
NUMBER
NUMBER (a)

] SAMPLE

|
[

M-14N

[

[}

* |

(2] (LA N R )

.

.
G\A\IOUO'\O\\ION
H

S=2

|
WM
.

APPROY™™ 3Y
n
|
w

W

T
w?w
Ol

\DNU\&\IO&»G‘UN’OLOWO‘A\IO

M-158 s-1

L]
o
|

.
Ol\ -3

»
W

A

0

M
thqowmwklnoowmwmau

CYECKE™ oV,
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o

M-16N s-1

.
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I

.
.

L]
W Nl Olw o |n]nio|e

1

Ofr

O
1 t
Vi iWw IO~ Iolo i s TwINI=IO I NI s W | = FH =Y o] |n|uv

M-17S S-1

1.10-1.31
1.31-1,52

Slw|N IO |O|o]o |~ nfn(dlwiN|IFIO|O ||| |nidjw |- |O & SNl jninide win |- - o
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.
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n
o
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NOTES:

(a). Sample types:

$ - Shelby Tube Sample * yisual classif}
P - Pitcher Barref Sample ** Classification
D - Fugro Drive Sample *a% Tost performed |
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HT IN-S I TU COMPACTED
TANDARD SIEVE NO. PRRTTCLE '} ATTERBERG . RY INIT |2 | S e |=& 2.3 2
SIZE (mm) 3 | yuyTs uscs Sz |z s |==3| =
SAND SILT OR CLAY WEIGHT  |SEQE Sla2] ovomsiTY [ESGFSEE| =
0 40 100 200 .005 .001 LL PL PI (pcf) (kg/ma) gg 5 2: (pef) (kg/md) gg 2‘;53 E
sC 98.4 |1 1576 | 12.0 | 45.6 ). 712
SC 112.4 11800 | 10.6 157.5|.498
sC 108.2 | 1733 ]112,2 |59.4 |.556
SC 108.0 11730 }11.1)53.6).560
SC 108,3 |1735 ] 10.6 1 51.3].556
SC 114.4 11833 | 11.1 [63.5[.472 **s b
SC 119.9 {1921 | 11.8]78.9].405 hdded
9 69 51 38 ] 14 11 §129]18]11 SC**{ 112.0 | 1794 | 12.3 ] 66.1].504 fahuhed
SC 108.8 {1743 | 10.7 | 52.8{.548
SsC 10£.8 | 1743 9.6 147.4].548
sC 105,51 1690 | 10.4 | 46.91.597
SC 112.2 1797 }11.8 | 63.6].502
CL 97.3 [1559 | 8.3 |30.5].731
CL 100.6 [ 1611 | 11.5 | 46.11{.670
CL 103.9 | 1664 | 14.4 ] 62.6].621 '
CL 104.0 | 1666 | 15.5 1 67.5].621
CL 105.2 | 1685 | 12.9 |57.7 1.602
CL 109.6 1754 ]} 14.5]72.91.537 33
)8 | 94 86 | 72 33 12 129116} 13 CL**] 103.6 | 1658 | 14.1 | 60.8].626 *hw
_ CL 106.0 1697 | 14.2 } 65.1].589 fdedad
CL 100.1 | 1603 | 13.5 | 53.3].683
_ CL 104.6 | 1676 | 12.3 [ 54.4].611
_7 CL 91.4 1464 | 13.4 §42.9].844
_ CL 94.5 11514 | 13,0 ] 45.0].782
sC 103.9 | 1664 6.7 | 29.3}.621
— sC 99.3 [1591 [ 13.8 [53.3].697
_ sC 112.9 11808 ] 10.5 157.4].492
B SC 108.4 11736 ] 13.4 ] 65.5].554
_ SC 115.2 11844 1 11.5 167.2}.463
_ SC 115.2 11844 | 11.8 | 68.8].463 hohalhed
37 69 55 | 41 20 16 30| 16 | 14 SC**1 114.5 11833 | 11.4 ] 65.4].471 fakoied
— sC_{113.3 1815 11.0|61.1].486
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_ sC 104.8 11679 ]112.6 ] 56.0].608
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. cL 98.9 {1584 [12.2 [46.7].702
_ CL 104.1 11668 ] 13.1 | 57.1}.619
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_ lk CL 103.7 | 1661 [ 14.3 |61.7[.624
_ CL 104.8 {1679 ] 15.0 ] 66.4{.608 baenind
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cL [ 109.6 |1754 72.9 —an
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CL 106.0 | 1697 65.1 RER
cL ] 100.1 | 1603 53.3
cL | 104.6 | 1676 54.4
CL 91.4 | 1464 42.9
CL 94.5 (1514 45,0
sc | 103.9 | 1664 29.3
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sc | 115.2 | 1844 67.2
sC_ | 115.2 | 1844 68.8 axx
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sC 114.8 | 1838 49.6 ant
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cL | 103.7 J1661 61.7
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© o w e SAMPLE INTERVAL STANDARD SIEVE OPENING Ul STANDARD
{vy) -
= = :g BLORS| COBBLES GRAVEL SAD
[ — 1 -t " " ” ”
= = w» = FEET METERS 24" 12" 6" | 3 15" 13/4"1 3/8 4 10 | 40 3
M-175 | s-3 5.0-5.7 1.52-1.74 1001 99 | 95
5.7-6.4 1.74-1.95
6.4-7.5 1.95-2.29
S-4 7.5-8.2 2.29-2.50
8.2-8.9 2.50-2.71
8.9-10.0 2.71-3.05
M~-17N | s-1 0.4-1.1 0.12-0. 34
1.1-1.8 0.34-0.55
1.8-2.5 0.55-0.76
s-2 2.6-3.6 0.79-1.10
3.6-4.3 1.10-1.31
4.3-5.0 1.31-1.52
s-3 5.0-5.7 1.52-1.74 3
5.7-6.4 1.74-1.95 100} 97 ] 89 ] 70 ;
- 6.4-7.5 1.95-2,29
S-4 7.6-8.3 2.32-2.53
8.3-9.0 2.53-2.74
9,0-10.0 2.74-3.05
M-18 s-1 0.5-1.1 0.15-0.34
1.1-1.8 0.34-0.55 ]
1.8-2.5 0.55-0.76 [ [ 100] 98 | 93
s-2 2.5-3.2 0.76-0.98
3.2-3.9 0.98-1.19
3.9-4.5 1.19-1, 37
NOTES:
(a) Sample types: ;
§ ~ Shetby Tube Sample * Yisual tlassitid
P ~ Pitcher Barrel Sample ** Classification |
0 ~ Fugro Drive Sample *he Tegt perloraed-:
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STANDARD SIEVE NO. SIZE (om) |y ywits uscs * ORY UNIT £e _E ;EA EEE =
SAND SILT OR CLAY WEIGHT |2 2@ 5 E|=Z| ORYIEMSITY [Fowsza) =
10 [ 40 [ 100200 00500 r]e weh Jage|ZS |5 |22 S= |85 &
99 95 87 74 0 0 CL**] 107.6 | 1724} 13.8] 65.8
CL 101.4 | 1624] 14.7] 60.0 .70
CL 90.4 1 14481 15.1} 47.1
CL 106.1 ] 1700] 12.2] 55.9
CL 92.9 114881 15.0 491
CL 106.5]1 1706 | 12.6§ 58.4
s5C 103.2 { 1653 7.5] 32.2
SC 108.4 | 1736} 10.2} 49.6
SsC 112.2 11797 12.0] 64.9
SC 108.0]11730] 16.3) 78.5
sC 115.7 ] 1853} 12.8] 75.7
SC 114.0) 1825] 11.2§ 64.1
SC 114.1 | 18261 11.7] 61.6
89 70 54 40 18 15129 17|12 SC** 111.6 | 1786 10.4{ 55.7
SC 110.7 11773 11.8{ 61.0
SC 104.9] 1680} 10.2] 45.6
sC 106.3]11703] 10.7 ] 49.3
SC 104.1] 1668] 11.1] 48.3
_ CL 104.0 | 1666 9.3 ] 40.5
- CL 110.6 | 1772 11.6 | 49.6
98 93 85 73 38 0 32115117 cL**] 119.2 10 1909{ 12.2{ 79.7
] CL | 114.0) 1826 13.375.1
B CL 98.7 1 1581 14.1( 53.8
- CL | 105.6[1692] 14.1] 64.1].596
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sC 104.9 | 1680] 10.2
sc | 106.3] 1703} 10.7
sC 104.1 [ 1668] 11.1
CL 104.0] 1666 9.3
CL 110.6 [ 1772 ] 11.6 e
CcL**] 119.2 ] 1909 12.2 N
cL 114.0| 1826 | 13.3 PP
CcL 98.7 | 1581 14.1
CL 10p.6 [ 1692 | 14.1
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